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To  assess  interactions  between  epithelial  (EP)  and  myoepithelial  (ME)  cells  in  association  with  breast 
tumor  progression  and  invasion,  a  double  immunostaining  technique  with  antibodies  to  smooth  muscle 
actin  (SMA)  and  estrogen  receptor  (ER)  was  used  to  elucidate  both  the  ME  and  EP  cells  in  mammary 
tissues  harboring  ductal  carcinoma  in  situ.  Single  or  clusters  of  EP  cells  with  a  marked  diminution  or 
a  total  loss  of  ER  expression  were  found  immediately  overlying  focally  disrupted  ME  cell  layers,  in 
contrast  to  the  dominant  population  of  ER  (+)  cells  within  the  same  duct  that  showed  no  associated  ME 
cell  layer  disruptions  (1).  This  study  attempted  to  confirm  our  previous  findings  on  a  larger  number  of 
cases,  and  to  compare  the  immunohistochemical  and  molecular  biological  profiles  of  the  ER  (-)  cells 
overlying  disrupted  ME  cell  layers  with  those  of  adjacent  ER  (+)  cells  and  surrounding  stromal  (ST) 
cells.  Since  ME  cell  layers  are  physical  barriers  protecting  the  microenvironment  and  integrity  of  EP 
cells,  and  the  disruption  of  ME  cell  layers  is  an  absolute  pre-requisite  for  breast  tumor  invasion,  the 
outcomes  of  this  project  could  have  significant  values  in  early  detection  of  breast  tumor  progression 
and/or  invasion. 

Body 

Statement  of  work 

A  total  of  7  tasks  were  listed  in  the  Statement  of  Work  of  the  original  proposal: 

Task  1.  To  repeat  our  previous  studies  and  to  identify  epithelial  (EP)  cells  overlying  disrupted 
myoepithelial  (ME)  cell  layers  (months  1-6). 

a.  Select  500  female  cases  of  ductal  carcinoma  in  situ  (DCIS)  from  our  files  with  detailed 
information  regarding  age,  race,  and  follow-up  data 

b.  Retrieve  paraffin  and  frozen  tissue  blocks,  and  make  6-8  serial  sections  for  each  case 

c.  Stain  the  first  and  the  last  sections  of  each  case  with  H  &  E  for  morphological  assessment 

d.  Immunostain  3-4  sections  from  each  case  with  antibodies  to  estrogen  receptor  (ER)  and 
smooth  muscle  actin  (SMA) 

e.  Observe  stained  sections  to  identify  cells  overlying  disrupted  ME  cell  layers 

f.  Select  the  cases  with  cells  overlying  disrupted  ME  cell  layers 

Task  2.  To  compare  the  biological  behavior  of  cells  overlying  a  disrupted  ME  cell  layer  with  that  of 
adjacent  cells  within  the  same  duct  (months  6-9) 

a.  Make  40-50  serial  sections  for  each  of  the  selected  cases 

b.  Immunostain  sections  with  different  bio-markers  that  have  been  found  associated  with  more 
aggressive  biological  behavior 

Task  3.  To  microdissect  phenotypically  different  EP  cells  and  the  surrounding  ME  and  stromal  (ST) 
cells  for  molecular  biological  analyses  (months  9-12) 

Task  4.  To  compare  the  frequency  and  pattern  of  loss  of  heterozygosity  (LOH)  and  cionality  among 
EP,  ME,  and  ST  cells  (months  12-20) 

Task  5.  To  assess  the  gene  expression  pattern  in  cells  from  frozen  section  sections  with  cDNA 

expression  array  technique,  and  to  generate  probes  based  on  sequences  exclusively  or  mainly 
expressed  in  cells  overlying  disrupted  ME  cell  layers  (months  20-24) 
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Task  6.  To  apply  the  probes  to  both  paraffin  and  frozen  sections,  to  identify  the  gene  expressing  cells 
and  their  morphologic  features  (months  24-32) 

Task  7.  To  correlate  the  laboratory  findings  with  that  of  clinical  following-up  data  (months  32-36). 
Experimental  procedures: 

Consecutive  sections  were  made  from  formalin-fixed,  paraffin-embedded  breast  tissues  from 
patients  with  various  grades  of  ductal  carcinoma  in  situ  (DCIS),  and  double  imunostained  for  ER  and 
SMA.  Cross  sections  of  all  ducts  lined  by  >  40  EP  cells  were  examined  for  a  focal  ME  cell  layer 
disruption,  defined  as  an  absence  of  ME  cells,  resulting  in  a  gap  equal  to  or  greater  than  the  combined 
size  of  3  EP  or  ME  cells.  A  focal  loss  of  ER  expression  was  defined  as  marked  diminution  or  a  total 
loss  of  ER  staining  in  cells  immediately  overlying  a  disrupted  ME  cell  layer,  in  contrast  to  strong  ER 
expression  in  adjacent  cells  within  the  same  duct. 

Consecutive  sections  were  also  immunohistochemically  stained  with  different  antibodies,  as 
detailed  in  References  5-7,  to  assess  the  biologic  behavior  of  cells  associated  with  disrupted  ME  cell 
layers.  In  addition,  after  immunostaining  for  ER  and  SMA,  cells  overlying  disrupted  ME  cell  layers, 
adjacent  ER  (+)  cells  within  the  same  duct,  adjacent  stromal  (ST)  cells,  and  other  controls  were 
microdissected  for  DNA  extraction  and  assessments  for  loss  of  heterozygosity  (LOH)  and  microsatelite 
instability  (MI),  using  PCR  amplification  with  different  DNA  markers  at  different  chromosomes.  The 
frequency  and  pattern  of  LOH  and  MI  among  samples  were  compared. 

All  above  experimental  procedures  had  been  carried  out  according  to  the  methods  described  in 
the  proposal  without  any  major  modifications.  Also,  all  the  laboratory  efforts  have  been  strictly 
adhered  to  address  the  issues  listed  in  “Objectives”  and  “Statement  of  Work”  of  the  original  proposal. 

Key  research  accomplishments 

All  the  laboratory  procedures  for  Tasks  1, 2,  and  3  had  been  completed;  for  Task  4  had  been 
partially  completed  before  July  22, 2002.  Also,  a  majority  of  the  completed  experimental  materials 
had  been  analyzed  before  July  22, 2002. 

Reportable  outcomes 

Two  abstracts  that  summarized  the  immunohistochemical  findings  and  the  principal  molecular 
techniques  for  Tasks  1  to  4  were  accepted  for  slide  and  poster  presentations  at  two  major  international 
conferences,  and  published  in  Med-Line  listed  journals  (2-3). 

Six  abstracts  that  addressed  the  issues  listed  in  Tasks  1  to  4  of  “Statement  of  Work”  have  been 
accepted  for  poster  presentation  at  Era  of  Hope,  The  Department  of  Defense  Breast  Cancer  Research 
Program  Meeting,  to  be  held  in  Orlando,  Florida,  September  25-28, 2002  (4-9). 

One  additional  abstract  addressing  the  issues  listed  in  Tasks  1  to  4  of  “Statement  of  Work”  has 
been  sent  to  25th  Annual  San  Antonio  Breast  Cancer  Symposium  to  be  held  in  San  Antonio,  TX  this 
December  (10). 

The  corresponding  manuscript  for  each  of  the  9  abstracts  is  under  preparation,  and  will  be  sent 
for  publication  before  the  end  of  the  year  2002. 

In  addition,  the  author  has  contributed  to  12  published  or  submitted  articles  during  2001-2002 

(11-22) 
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*  Conclusions 


1.  Of 220  ER  (+)  cases  with  a  total  of  5,698  duct  cross  sections  examined  so  far,  94  (42.7%)  contained 
disrupted  ME  cell  layers  with  a  total  of 405  focal  disruptions.  Of  these  disruptions,  350  (86.4%) 
were  subjacent  to  cells  with  focal  losses  of  ER  expression,  while  only  55  (13.6%)  were  associated 
with  cells  showing  a  strong  ER  expression  (3-4).  These  findings  are  consistent  with  those  of  our 
previous  studies  (1),  suggesting  that  focal  losses  of  ER  expression  in  EP  cells  and  disruptions  of 
subjacent  ME  cell  layers  are  correlated  events  in  ER  (+)  tumors. 

2.  Of  100  cases  with  various  grades  of  ER  (-)  tumors  evaluated  so  far,  focal  disruptions  of  ME  cell 
layers  were  found  in  about  a  half  of  the  cases.  These  focal  ME  cell  layer  disruptions,  however, 
appeared  to  correlate  with  either  a  focal  loss  or  elevation  of  p27  expression  (5),  suggesting  that  the 
progression  and/or  invasion  of  ER  (-)  tumors  might  differ  from  those  of  ER  (+)  tumors. 

3.  Several  tumor  suppressor  gene  products  have  been  found  co-expressed  in  ME  cell  layers,  and  a 
diminution  or  absence  of  these  proteins  correlated  with  an  increased  frequency  of  ME  cell  layer 
disruptions  (6-7).  A  substantially  higher  cell  proliferation  rate  was  seen  in  ducts  with  disrupted 
ME  call  layers  than  ducts  with  intact  ME  cell  layers  (6-7),  suggesting  that  EP  cells  overlying 
disrupted  ME  cell  layers  may  have  a  more  aggressive  biologic  behavior. 

4.  As  previous  studies  have  shown  that  it  is  difficult  or  impossible  to  utilize  immunostained  tissues 
pre-treated  with  antigen  unmasking  methods  for  molecular  analyses,  an  innovative  antigen  retrieval 
protocol  that  satisfies  both  immunohistochemical  and  subsequent  molecular  assessments  has  been 
developed  in  our  laboratory  (8).  This  protocol  allows  us  to  microdissect  double  immunostained 
cells  for  LOH  and  MI  assessments,  to  assess  the  possible  correlation  between  immunohistochemical 
and  genetic  alterations. 

5.  A  vast  majority  of  the  ER  (-)  cells  overlying  disrupted  ME  cell  layers  showed  a  substantially  higher 
frequency  and  different  pattern  of  LOH  and  MI,  compared  to  adjacent  ER  (+)  counterparts  within 
the  same  duct  (9).  In  a  small  proportion  of  cases,  however,  ER  (-)  cells  showed  a  substantially 
lower  frequency  of  LOH  and  MI  than  adjacent  ER  (+)  cells,  or  even  displayed  no  distinct  genetic 
changes  (9).  These  findings  are  largely  in  support  of  our  hypothesis  that  ER  (-)  cells  overlying 
disrupted  ME  cell  layers  represent  a  more  aggressive  clone,  while  also  suggest  that  a  few  of  these 
cells  might  belong  to  a  population  involving  in  a  normal  replenishment  or  expansion  of  ducts. 
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Man  YG,  Shekitka  KM,  Bratthauer  GL,  Tavassoli  FA,  Department  of 
Gynecologic  and  Breast  Pathology,  Armed  Forces  Institute  of  Pathology  and 
American  Registry  of  Pathology,  Washington,  DC  20306-6000. 

Background:  Our  previous  studies,  using  a  double  immunostaining  technique 
with  antibodies  to  smooth  muscle  actin  and  estrogen  receptor  (ER),  revealed 
that  focal  losses  of  ER  expression  in  epithelial  (EP)  cells  and  disruptions  of  the 
subjacent  myoepithelial  (ME)  cell  layers  were  correlated  events  in  ER  (+) 
non-invasive  breast  lesions.  This  study  attempted  to  confirm  this  finding  and 
to  assess  the  genetic  profiles  of  cells  overlying  disrupted  ME  cell  layers. 
Materials  and  Methods:  Tissue  sections  were  made  from  220  patients  with 
various  types  of  breast  lesions  and  were  double  immunostained  with  the  same 
protocol.  Cross  sections  of  ducts  lined  by  >  40  EP  cells  were  examined  for 
focal  ME  cell  layer  disruptions,  defined  as  an  absence  of  ME  cells,  resulting 
in  a  gap  equal  to  or  greater  than  the  combined  size  of  3  EP  or  ME  cells.  EP 
cells  immediately  overlying  disrupted  ME  cell  layers  and  adjacent  EP  cells 
within  the  same  duct  were  microdissected  for  loss  of  heterozygosity  (LOH) 
and  microsatellite  Instability  (MI)  assessment 

Results:  Of  5,698  duct  cross  sections  examined,  405  focal  disruptions  were 
detected.  Of  which,  350  (86.4%)  were  subjacent  to  cells  with  a  loss  of  ER 
expression,  while  55  (13.6%)  were  subjacent  to  cells  with  a  high  level  of  ER 
expression.  A  vast  majority  of  ER  (-)  cells  immediately  overlying  disrupted 
ME  cell  layers  displayed  a  substantially  higher  frequency  or  different  pattern 
of  LOH  and  MI,  compared  to  adjacent  ER  (+)  cells  within  the  same  duct, 
while  in  a  small  proportion  of  cases,  ER  (-)  cells  showed  a  marked  lower  or 
even  no  distinct  genetic  alterations. 

Discussion:  These  results  suggest  that  a  vast  majority  of  ER  (-)  cells  overlying 
disrupted  ME  cell  layers  represent  an  altered  clone  that  may  be  in  the  process 
of  early  invasion,  while  a  few  of  these  may  be  involved  in  a  normal  expansion 
or  replenishment  of  the  duct. 
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FOCAL  LOSSES  OF  ER  EXPRESSION  IN  EPITHELIAL  CELLS  AND  DISRUPTIONS  OF 
SUBJACENT  MYOEPITHELIAL  CELL  LAYERS  ARE  CORRELATED  EVENTS  IN  ER  (+) 
DUCTAL  INTRAEPITHELIAL  NEOPLASIA 

Yan-gao  Man,  M.D.,  Ph.D.,  Lisa  Tai,  M.D.,  Ross  Earner,  M.D,  Chang  Y.  Liang,  M.D,  Russell  S. 
Vang,  M.D.,  Jeffery  S.  Saenger,  M.D.,  Kris  M.  Shekitka,  M.D.,  Gary  L.  Bratth^uer,  M.S.,  M.T., 
Ping-yu  Chen,  and  Fattaneh  A.  Tavassoli,  M.D. 

Department  of  Gynecologic  and  Breast  Pathology,  American  Registry  of  Pathology  and  Armed  Forces 
Institute  of  Pathology,  6825  16th  Street,  NW,  Washington,  DC  20306 

E-mail:  man@afip.osd.mil 

The  purpose  of  this  study  was  to  assess  the  possible  correlation  between  focal  losses  of  estrogen 
receptor  (ER)  expression  in  epithelial  (EP)  cells  and  disruptions  of  subjacent  myoepithelial  (ME)  cell 
layers.  Consecutive  sections  were  made  from  formalin-fixed,  paraffin-embedded  breast  tissues  from 
220  patients  with  various  grades  of  ductal  intraepithelial  neoplasia,  and  double  imunostained  for  ER 
and  smooth  muscle  actin.  Cross  sections  of  all  ducts  lined  by  >  40  EP  cells  were  examined  for  a  focal 
ME  cell  layer  disruption,  defined  as  an  absence  of  ME  cells,  resulting  in  a  gap  equal  to  or  greater  than 
the  combined  size  of  3  EP  or  ME  cells.  A  focal  loss  of  ER  expression  was  defined  as  a  marked 
diminution  or  a  total  loss  of  ER  staining  in  cells  immediately  overlying  a  disrupted  ME  cell  layer,  in 
contrast  to  strong  ER  expression  in  adjacent  cells  within  the  same  duct. 

Of  the  220  ER  (+)  cases  with  a  total  of  5,698  duct  cross  sections  examined,  94  (42.7%)  contained 
disrupted  ME  cell  layers  with  a  total  of  405  focal  disruptions  (7.1%).  Of  these  disruptions,  350 
(86.4%)  were  associated  with  a  focal  loss  of  ER  expression,  whereas  55  (13.6%)  were  subjacent  to 
cells  with  a  strong  ER  expression.  The  frequency  of  ME  cell  layer  disruptions  associated  with  ER  (-) 
cells  was  significantly  higher  (p  <  0.01)  than  that  associated  with  ER  (+)  cells.  The  frequency  and 
pattern  of  ME  cell  layer  disruptions  were  generally  independent  of  the  size,  length,  and  architecture  of 
the  ducts.  The  cells  overlying  disrupted  ME  cell  layers  were  often  architecturally  and 
morphologically  indistinguishable  from  adjacent  cells  within  the  same  duct  on  routine  H  &  E  stained 
sections. 

This  study  suggests  that  a  focal  loss  of  ER  expression  among  a  group  of  ER  (+)  cells  and  disruption  of 
the  subjacent  ME  cell  layer  might  be  correlated  events.  As  the  disruption  of  ME  cell  layers  are  an 
absolute  pre-requisite  for  tumor  invasion,  these  events  are  possibly  associated  with  progression  and/or 
early  invasion  of  the  mammary  tumors. 

This  study  was  supported  by  the  US  Army  Medical  Research  and  Materiel  Command  under  DAMD 
17-01-1-0129  and  DAMD17-01-1-0130  to  Yan-gao  Man,  MD.,  Ph.D. 
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FOCAL  ALTERATION S  OF  P27  EXPRESSION  AND  SUBJACENT  MYOEPITHELIAL 
CELL  LAYER  DISRUPTIONS  ARE  CORRELATED  EVENTS  IN  ER  (-)  DUCTAL 
INTRAEPITHELIAL  NEOPLASIA 


Yan-gao  Man,  M.D.,  Ph.D.,  Jeffery  S.  Saenger,  M.D.,  Brian  Strauss,  M.D.,  Ph.D.,  Russell  S. 

Vang,  M.D.,  Gary  L.  Bratthauer,  M.S.,  M.T.,  Ping-yu  Chen,  and  Fatttaneh  A.  i’avassoli,  M.  D 

Department  of  Gynecologic  and  Breast  Pathology,  American  Registry  of  Pathology  and  Armed  Forces 
Institute  of  Pathology,  6825  16th  Street,  NW,  Washington,  DC  20306 

E-mail:  man@afip.osd.mil 

Our  previous  studies,  using  a  double  immunostaining  technique  with  antibodies  to  smooth  muscle  actin 
(SMA)  and  estrogen  receptor  (ER),  revealed  that  a  focal  loss  of  ER  expression  and  disruption  of  a 
subjacent  myoepithelial  (ME)  cell  layer  were  correlated  eyents  in  ER  (+)  ductal  intraepithelial 
neoplasia  (DIN).  Focal  disruptions  of  ME  cell  layers  were  also  found  in  various  grades  of  ER  (-) 

DIN.  This  study  intended  to  assess  whether  ME  cell  layer  disruptions  in  ER  (-)  DIN  may  correlate 
with  a  deregulated  expression  of  p27,  a  cyclin  dependent  kinase  inhibitor  that  arrests  cell  division. 

Consecutive  sections  were  made  from  formalin-fixed,  paraffin-embedded  breast  tissues  from  100 
patients  with  ER  (-)  DIN.  Two  adjacent  sections  were  double  immunostained  with  [1]  p27  plus  SMA, 
and  [2]  SMA  plus  a  mixture  of  antibodies  to  Ki-67,  Cyclin  A  and  D3.  Cross  sections  of  all  ducts  lined 
by  >  40  EP  cells  were  examined  for  focal  ME  cell  layer  disruptions  and  focal  alterations  of  p27 
expression,  defined  as  a  marked  reduction  or  elevation  of  p27  staining  in  cells  immediately  overlying 
disrupted  ME  cell  layers.  The  cell  proliferation  rates  in  ducts  with  an  intact  and  with  a  disrupted  ME 
cell  layer  were  statistically  compared. 

Distinct  p27  immunoreactivities  were  seen  in  a  vast  majority  of  the  normal  ductal  and  lobular  cells. 
Although  the  overall  level  of  p27  expression  was  generally  reduced  with  the  progression  of  lesions  and 
increase  of  tumor  histological  grades,  a  marked  reduction  or  total  loss  of  p27  expression  was 
occasionally  seen  in  normal  appearing  ducts,  and  intense  p27  immunostaining  was  seen  in  some 
malignant  tumors.  In  contrast,  the  rate  of  focal  alterations  of  p27  expression  seemed  to  be  linearly 
correlated  with  the  frequency  of  ME  cell  layer  disruptions  in  both  normal  appearing  and  neoplastic 
ducts.  Ducts  with  a  disrupted  or  no  distinct  ME  cell  layer  displayed  a  significantly  higher  cell 
proliferation  rate  than  ducts  with  an  intact  ME  cell  layer. 

These  findings  suggest  that  focal  alterations  of  p27  expression  and  elevated  rates  of  ME  cell  layer 
disruptions  and  cell  proliferation  might  be  correlated  events.  Since  the  disruption  of  ME  cell  layer  is 
an  absolute  pre-requisite  for  tumor  invasion,  elucidation  of  the  dynamic  relationship  of  these  events 
and  the  underlying  mechanism  may  have  significant  diagnostic  and  prognostic  values. 

This  study  was  supported  by  the  US  Army  Medical  Research  and  Materiel  Command  under  DAMD 
17-01-1-0129  and  DAMD17-01-1-0130  to  Yan-gao  Man,  MD.,  Ph.D. 
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CO-EXPRESSION  OF  MASPIN  AND  WILMS’  TUMOR  1  PROTEINS  IN  MAMMARY 
MYOEPITHELIAL  CELLS — IMPLICATION  FOR  TUMOR  PROGRESSION  AND 
INVASION 

Yan-gao  Man,  M.D.,  Ph.D.,  Russell  S.  Vang,  M.D.,  Jeffery  S.  Saenger,  M.D.,  Brian  Strauss, 

M.D.,  Ph.D.,  Gary  L.  Bratthauer,  M.S.,  M.T.,  Ping-yu  Chen,  and  Fatttaneh  A.  Tavassoli,  M.D 

Department  of  Gynecologic  and  Breast  Pathology,  American  Registry  of  Pathology  and  Armed  Forces 
Institute  of  Pathology,  6825  16th  Street,  NW,  Washington,  DC  20306 

E-mail:  man@afip.osd.mil 

Maspin  and  Wilms’s  tumor  1  (WT-1)  proteins  have  been  suggested  as  products  of  tumor  suppressor 
genes,  as  they  display  inhibitory  functions  on  tumor  progression  in  both  tissue  cultures  and  animal 
models.  The  expression  pattern  and  functions  of  these  two  proteins  in  human  mammary  tissues, 
however,  have  not  been  established.  This  study  attempted' to  address  these  issues  with  an  emphasis  on 
the  correlation  of  the  proliferation  rate  in  mammary  ductal  cells  with  the  expression  of  these  two 
proteins  in  surrounding  myoepithelial  (ME)  cells,  and  with  the  physical  integrity  of  ME  cell  layers. 

Consecutive  sections  were  made  from  formalin-fixed,  paraffin-embedded  mammary  tissues  from  100 
patients  with  various  grades  of  ductal  intraepithelial  neoplasia.  Three  adjacent  sections  were  double 
immunostained  with  [1]  smooth  muscle  actin  plus  Ki-67,  [2]  maspin  plus  Ki-67,  and  [3]  WT-1  plus  Ki- 
67  antibodies.  The  expression  status  of  maspin  and  WT-1  in  the  same  cells  of  each  case  was 
compared  to  determine  the  extent  of  co-expression  of  these  proteins.  The  proliferation  rates  of 
epithelial  (EP)  cells  in  ducts  with  and  without  maspin  or  WT-1  expression,  as  well  as  with  and  without 
an  intact  ME  cell  layer  were  statistically  compared. 

Distinct  immunostaining  and  the  co-localization  of  maspin  and  WT-1  proteins  were  seen  in  most 
morphologically  definable  ME  cells  in  sections  from  each  of  the  100  patients,  while  they  were  barely 
seen  in  EP  or  stromal  cells.  The  expression  of  these  proteins  were  closely  correlated  with  the 
morphology  of  ME  cells,  but  were  generally  independent  of  the  size,  length,  or  architecture  of  the 
ducts.  Both  morphologically  normal  appearing  and  neoplastic  ducts  with  a  reduced  maspin  or  WT- 
1  expression  in  surrounding  ME  cells,  or  ducts  with  focally  disrupted  or  no  ME  cell  layers  displayed  a 
significantly  higher  cell  proliferation  rate  than  ducts  with  a  normal  maspin  or  WT-1  expression,  and 
with  an  intact  ME  cell  layer. 

These  findings  suggest  that  maspin  and  WT-1  proteins  may  possess  inhibitory  functions  on  EP  cell 
growth  and  consequently  suppress  progression  or  invasion  of  mammary  tumors,  and  that  maspin  and 
WT-1  proteins  might  also  impact  the  functions  of  ME  cells.  Since  ME  cell  layers  are  physical  barriers 
protecting  the  microenvironment  and  integrity  of  EP  cells,  and  preventing  an  in  situ  lesion  from 
invasion,  quantitative  assessments  of  the  expression  of  maspin  and  WT-1  proteins  in  ME  cells  might 
have  significant  diagnostic  and  prognostic  values. 

This  study  was  supported  by  the  US  Army  Medical  Research  and  Materiel  Command  under  DAMD 
17-01-1-0129  and  DAMD17-01-1-0130  to  Yan-gao  Man,  MD„  Ph.D. 
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MORPHOLOGICALLY  SIMILAR  STROMAL  CELLS  ASSOCIATED  WITH  BENIGN  AND 
MALIGNANT  MAMMARY  EPITHELIAL  TUMORS  DISPLAY  DIFFERENT 
IMMUNOHISTOCHEMICAL  AND  MOLECULAR  PROFILES 


Fatttaneh  A.  Tavassoli,  M.  D,  Yan-gao  Man,  M.D.,  Ph.D.,  Brian  Strauss,  M.D.,  Ph.D.,  Russell  S. 
Vang,  M.D.,  Gary  L.  Bratthauer,  M.S.,  M.T.,  and  Ping-yu  Chen.  ( 

Department  of  Gynecologic  and  Breast  Pathology,  American  Registry  of  Pathology  and  Armed  Forces 
Institute  of  Pathology,  6825  16th  Street,  NW,  Washington,  DC  20306 

E-mail:  tavassoli@afip.osd.mil 

Our  previous  studies  on  paraffin  embedded  tissues  from  patients  with  mammary  and  cervical 
carcinomas  revealed  high  frequencies  of  independent  and  concurrent  loss  of  heterozygosity  (LOH)  in 
microdissected  epithelial  (EP)  tumor  cells  and  adjacent  or  distant  stromal  (ST)  cells.  To  confirm 
previous  findings  on  a  larger  scale  and  wider  spectrum,  the  current  study  attempted  to  compare  the 
immunostaining  pattern  and  the  genetic  profile  in  EP  and  ST  cells  microdissected  from  infiltrating 
syringomatous  adenomas  and  tubular  carcinomas,  which  are  two  different  pathological  entities,  but 
with  similar  reactive  background  stroma. 

Serial  sections  were  made  from  formalin-fixed,  paraffin-embedded  mammary  tissues  from  patients 
with  above  lesions,  and  immunostained  with  a  panel  of  different  antibodies.  The  immunostaining 
patterns  in  both  the  EP  and  ST  components  between  two  lesions  were  compared.  Morphologically 
similar  EP  and  ST  cells  in  these  lesions  were  microdissected  for  DNA  extraction  and  assessments  for 
LOH  and  microsatellite  instability  (MI),  using  PCR  amplification  with  a  panel  of  DNA  markers  at  6 
different  chromosomes.  The  frequency  and  pattern  of  LOH  and  MI  in  samples  of  two  lesions  were 
compared. 

The  cells  from  these  two  lesions  displayed  a  substantially  different  immunostaining  pattern  to  a 
majority  of  the  antibodies  tested,  including  those  to  tumor  suppressor  gene  products,  blood  vessel 
components,  extracellular  matrix  molecules,  and  proliferation-associated  proteins.  Also,  both  the  EP 
and  ST  cells  from  these  two  lesions  displayed  a  substantially  different  frequency  and  pattern  of  LOH 
and  MI  at  multiple  chromosomal  loci,  including  3p,  lip,  13p,  13q  and  16q.  There  was  no  distinct 
LOH  or  MI  with  multiple  DNA  markers  at  chromosome  17p  in  the  ST  cells  of  either  lesion,  however. 

These  findings  suggest  that  morphologically  comparable  ST  cells  associated  with  the  benign  and 
malignant  EP  lesions  are  bio-functionally  and  genetically  different,  but  closely  related  with  those  in 
their  EP  counterparts.  These  findings  also  suggest  that  the  functions  of  ST  cells  in  both  lesions  are  not 
directly  subject  to  regulation  by  the  p53  gene. 

This  study  was  supported  by  the  US  Army  Medical  Research  and  Materiel  Command  under  DAMD 
17-00-1-0676  to  Fattaneh  A.  Tavessoli,  MD,  and  DAMD  17-01-1-0129  and  DAMD  17-01-1-0130  to 
Yan-gao  Man,  MD.,  Ph.D. 


13 


AN  ANTIGEN  RETRIEVAL  PROTOCOL  THAT  SATISFIES  BOTH 
IMMUNOHISTOCHEMICAL  AND  SUBSEQUENT  MOLECULAR  ASSESSMENTS 
Yan-gao  Man,  M.D.,  Ph.D.,  Ana  Burga,  M.D.,  Ping-yu  Chen 

Department  of  Gynecologic  and  Breast  Pathology,  American  Registry  of  Pathology  and  Armed  Forces 
Institute  of  Pathology,  6825  1 6th  Street,  NW,  Washington,  DC  20306  < 

E-mail:  man@afip.osd.mil 

Molecular  analysis  on  DNA  extracts  from  selected  areas  of  immunohistochemically  stained  sections  is 
a  useful  approach  for  studying  the  direct  correlation  between  genetic  and  biochemical  alterations. 
Immunohistochemical  analyses  of  a  variety  of  gene  products  in  formalin-fixed,  paraffin-embedded 
tissues,  however,  require  a  prior  antigen  unmasking  treatment  with  enzymes  or  a  high  temperature 
using  a  microwave  oven  or  a  pressure  cooker,  which  are  found  to  substantially  damage  DNA  and  RNA 
structures,  making  subsequent  genetic  analyses  difficult  or  impossible.  This  study  attempted  to 
develop  a  protocol  that  satisfies  both  immunohistochemical  and  genetic  assessments. 

Consecutive  sections  were  made  from  formalin-fixed,  paraffin-embedded  breast  tissues,  and  four 
adjacent  sections  were  treated  for  antigen  unmasking  with  [1]  microwave  irradiation;  [2]  pressure 
cooker  incubation;  [3]  our  modified  protocol;  [4]  untreated.  After  immunostaining  for  a  variety  of 
cytoplasmic  and  nuclear  antigens,  comparable  amounts  of  cells  were  microdissected  from  the  same 
area  in  each  of  the  four  sections  pretreated  with  the  above  four  methods.  Microdissected  cells  were 
subjected  to  DNA  extraction  and  PCR  amplification  with  a  variety  of  DNA  markers.  Amplified  PCR 
products  among  samples  were  semi-quantitatively  compared. 

Compared  to  other  antigen  unmasking  methods,  our  protocol  appeared  to  possess  the  following 
advantages:  [1]  better  preservation  of  the  morphological  details;  [2]  a  substantial  reduction  of  the 
detachment  of  tissues  from  slides;  [3]  effectiveness  on  all  antibodies  tested;  [4]  consistently  higher 
PCR  yield;  [5]  ability  to  yield  PCR  products  with  higher  molecular  weights.  The  PCR  efficiency  in 
tissues  treated  with  our  protocol  was  comparable  to  those  of  both  untreated  and  non-immunostained 
tissues.  This  protocol  has  been  successfully  used  for  the  detection  of  over  30  different  proteins  that 
are  known  to  require  a  prior  antigen-unmasking  treatment  for  their  elucidation,  the  in  situ  detection  of 
estrogen  receptor  mRNA,  as  well  as  both  double  immunohistochemical  staining  and  subsequent 
molecular  analyses. 

This  study  was  supported  by  the  US  Army  Medical  Research  and  Materiel  Command  under  DAMD 
17-01-1-0129  and  DAMD17-01-1-0130  to  Yan-gao  Man,  MD.,  Ph.D. 
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GENETIC  ALTERATIONS  IN  ER  (-)  MAMMARY  EPITHELIAL  CELLS  OVERLYING 
FOCALLY  DISRUPTED  MYOEPITHELIAL  CELL  LAYERS 

Yan-gao  Man,  M.D.,  Ph.D.,  Brian  Strauss,  M.D.,  Ph.D.,  Jeffery  S.  Saenger,  M.D.,  Lisa  Tai,  M.D., 

Gary  L.  Bratthauer,  M.S.,  M.T,  Ping-yu  Chen,  and  Fatttaneh  A.  Tavassoli,  M.D 

< 

Department  of  Gynecologic  and  Breast  Pathology,  American  Registry  of  Pathology  and  Armed  Forces 
Institute  of  Pathology,  6825  16th  Street,  NW,  Washington,  DC  20306 


E-mail:  man@afrp.osd.mil 

To  observe  the  dynamic  alterations  of  myoepithelial  (ME)  cells  in  association  with  mammary  tumor 
progression,  a  double  immunostaining  technique  with  antibodies  to  smooth  muscle  actin  (SMA)  and 
estrogen  receptor  (ER)  was  used  to  elucidate  the  ME  and  epithelial  (EP)  cells  in  mammary  biopsies 
harboring  ductal  carcinoma  in  situ.  Single  or  clusters  of  EP  cells  with  a  marked  diminution  or  a  total 
loss  of  ER  expression  were  found  immediately  overlying  focally  disrupted  ME  cell  layers,  in  contrast 
to  the  dominant  population  of  ER  (+)  cells  within  the  same  duct  that  had  no  associated  ME  cell  layer 
disruptions.  This  study  intended  to  test  a  hypothesis  that  these  ER  (-)  cells  may  represent  a  more 
aggressive  clone  that  genetically  differs  from  adjacent  ER  (+)  cells  within  the  same  duct. 

Consecutive  sections  were  made  from  formalin-fixed,  paraffin-embedded  mammary  tissues  from  220 
patients  with  various  grades  of  ductal  intraepithelial  neoplasia,  and  double  immunostained  for  ER  and 
SMA.  The  cross  sections  of  ducts  lined  by  >  40  EP  cells  were  examined  to  identify  ducts  with  focal 
ME  cell  layer  disruptions.  The  cells  overlying  disrupted  ME  cell  layers,  adjacent  ER  (+)  cells  within 
the  same  duct,  adjacent  stromal  (ST)  cells,  and  other  controls  were  microdissected  for  DNA  extraction 
and  assessment  for  loss  of  heterozygosity  (LOH)  and  microsatelite  instability  (MI),  using  PCR 
amplification  with  18  DNA  markers  at  6  chromosomes.  The  frequency  and  pattern  of  LOH  and  MI 
among  samples  were  compared. 

The  ER  (-)  cells  overlying  disrupted  ME  cell  layers  and  the  adjacent  ER  (+)  cells  displayed  distinct 
LOH  and  MI  in  each  of  the  18  DNA  markers,  with  highest  frequencies  at  chromosomes  1  lp  and  16q. 

A  vast  majority  of  the  cells  overlying  disrupted  ME  cell  layers  showed  a  substantially  higher  frequency 
and  different  pattern  of  LOH  and  MI,  compared  to  adjacent  ER  (+)  counterparts  within  the  same  duct. 
In  a  small  proportion  of  cases,  however,  ER  (-)  cells  showed  a  substantially  lower  frequency  of  LOH 
and  MI  than  adjacent  ER  (+)  cells,  or  even  displayed  no  distinct  genetic  changes. 

Overall,  ER  (-)  cells  overlying  disrupted  ME  cell  layers  among  different  foci  and  cases  displayed  a 
more  homogeneous  genetic  profile  than  their  ER  (+)  counterparts  within  the  same  duct. 

These  findings  are  largely  in  support  of  our  hypothesis  that  ER  (-)  cells  overlying  disrupted  ME  cell 
layers  represent  a  more  aggressive  clone,  while  also  suggest  that  a  few  of  these  cells  might  belong  to  a 
population  involving  in  a  normal  replenishment  or  expansion  of  the  duct. 

This  study  was  supported  by  the  US  Army  Medical  Research  and  Materiel  Command  under  DAMD 
17-01-1-0129  and  DAMD17-01-1-0130  to  Yan-gao  Man,  MD„  Ph.D. 
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Conclusions:  AR  expression  is  more  frequently  sustained  than  ER/PRin  mammary 
carcinomas,  especially  in  lobular  variant  AR  is  potentially  useful  for  m^evaluation 
of  metastatic  tumor  of  unknown  origin  in  women.  \ 


162  Focal  Loss  of  Estrogen  Receptor  (ER)  Expression  In  ER  Positive  Ductal  ' 
Intraepithelial  Neoplasia  Is  Associated  with  Disruptions  of  the  Immediate 
Subjacent  Myoepithelial  Cell  Layer 

YG  Man,  KM  Shekitka,  JS  Saenger,  L  Tai,  GL  Bratthaucr,  PY  Chen,  FA  Tavassoli. 
Department  of  Gynecological  and  Breast  Pathology,  The  Armed  Forces  Institute  of 
Pathology  and  American  Registry  of  Pathology,  Washington,  DC. 

Background:  Our  previous  study  using  double  immunostaining  with  antibodies  to 
ER  and  smooth  muscle  actin  (SMA)  revealed  patchy  disruptions  in  the  myoepithelial 
(ME)  cell  layer  immediately  subjacent  to  ER  negative  epithelial  (EP)  cells  in  mammary 
ducts  with  ostensibly  EP  proliferation. 

Design :  To  confirm  this  finding  on  a  larger  scale,  the  same  protocol  was  used  to  assess 
the  association  between  ER  expression  and  disruptions  of  ME  cell  layers  on  paraffin 
tissue  sections  from  125  patients  with  various  grades  of  ductal  intraepithelial 
neoplasia.  The  disruption  of  ME  cell  layers  is  defined  as  widening  of  a  ME  cell  layer 
gap  equal  to  the  diameter  of  at  least  3  EP  cells  in  the  cross  section  of  a  given  duct 
Focal  loss  of  ER  expression  is  defined  as  a  significant  reduction  or  complete  loss  of 
ER  expression  in  a  cluster  of  EP  cells  immediately  overlying  the  disrupted  ME  cell 
layer,  compared  to  strong  ER  expression  in  the  remaining  neoplastic  cells  within  the 
same  duct  The  total  number  of  the  cross  sections  of  ducts  with  proliferative  changes 
was  counted.  All  profiles  with  disrupted  ME  cell  layers  were  photographed,  and 
prints  were  made  at  a  magnification  of  400-800X  for  immunohistochemical  and 
morphological  assessments. 

Results:  Of  the  125  cases,  62  (49.6%)  showed  disrupted  ME  cell  layers;  246  (6.6%) 
disruptions  were  detected  from  3,733  evaluated  duct  cross  sections.  Of  the  62  cases 
with  disrupted  ME  cell  layers,  40  (64,5%)  contained  less  than  4  and  22  (35.5%) 
displayed  more  than  4  disruptions.  Of  these  disruptions,  225  (91.5%)  from  59  cases 
were  associated  with  focal  loss  of  ER  expression  and  21  (8.5%)  from  9  cases  were 
subjacent  to  ER  positive  cells.  The  frequency  and  pattern  of  disruptions  was  generally 
independent  of  the  size  of  ducts  or  the  degree  of  neoplasia.  The  cells  overlying  the  ME 
disruptions  were  generally  morphologically  indistinguishable  from  adjacent 
neoplastic  cells  within  the  same  duct  on  routine  H&E  sections. 

Conclusions:  These  findings  suggest  that  focal  loss  of  ER  expression  might  play  an 
important  role  in  tumor  progression  and  that  double  immunostaining  with  SMA  and 
ER  could  assist  in  detection  of  incipient  cancer  invasion. 

Acknowledgement:  This  study  is  supported  by  Congressionally  Directed  Medical 
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163  Atypical  Ductal  Hyperplasia  In  Juvenile  Hypertrophy  of  the  Breast  £ 
S’Mangray,1  JF  Simpson,1  RA  Jensen,1  DL  Page,1  ‘Vanderbilt  University  Medical 
Center,  Nashville,  TN. 

Background*.  Atypical  ductal  hyperplasia  (ADH)  is  unusual  in  young  women  and 
development  of  carcinoma  has  not  been  seen  with  limited  follow  up  (Eliascn  et.  al.. 

Am  J  Suq^athol  1992;  16(3):  246-51).  We  sought  to  determine  the  incidence  of 
ADH  in  juverSje  hypertrophy  encountered  in  a  large  breast  pathology  consultation 
service,  \ 

Design:  The  files  ofohe  Breast  Consultation  Service  at  Vanderbilt  University  Medical 
Center  were  searcheHjbr  patients  aged  16  to  25  years  who  were  diagnosed  with 
ADH,  using  strict  preVrously  published  criteria,  for  the  period  1996  to  August 
2001.  The  surgical  pathology  reports  and  corresponding  hematoxylin  and  eosin 
slides  were  reviewed.  Histologically  confirmed  cases  of  juvenile  hypertrophy  were 
selected  and  follow  up  data  W«  reviewed. 

Results:  A  total  of  377  casesTrom  women  in  this  age  group  were  received  in 
consultation  during  the  study  perio\Ninetecn  cases  (5.0%)  of  ADH  were  diagnosed. 

Five  of  the  nineteen  cases  were  in  wwmen  with  juvenile  hypertrophy  undergoing 
bilateral  mammoplasty,  two  of  whom  fW  bilateral  disease  and  three  of  whom  had 
unilateral  disease.  In  most  cases  the  pattern  nf  ADH  was  largely  lobulocentric,  however 
in  2  cases  there  was  limited  extension  of  ADH  into  an  adjacent  duct.  Follow-up  data 
*  ranging  from  2-63  months  showed  no  development  of  carcinoma. 

Conclusions:  Much  longer  follow-up  is  requirecPIo  determine  whether  patients  with 
ADH  in  the  setting  of  juvenile  hypertrophy  are  at  inbreased  risk  for  the  development 
of  breast  carcinoma.  Furthermore,  caution  is  needed  nyorder  not  to  over-diagnosc 
these  cases  as  carcinoma  in  situ.  A  conservative approaclrlqmanagement,  with  close 
follow  up,  is  indicated. 
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\  165  Dqbular  Carcinoma  In  Situ  on  Core  Needle  Biopsy:  When  Should  One 
I  RecommenaN^xcision? 

'  LP  Middleton,1  o'^rant,1  T  Stephens,1  N  Sneige,1  A  A  Sahin.  ‘The  University  of  Texas 
M.D.  Anderson  Canb^r  Center,  Houston,  TX. 

Background:  Core  ne^Je  biopsy  (CNB)  is  the  preferred  technique  for  evaluating 
breast  masses  and  abnormH^ammographic  findings.  The  frequency  of  detection  of 
j  noninvasive  lobular  lesions^bv  CNB  is  increasing.  Historically,  the  diagnosis  of 
1  lobular  carcinoma  in  situ  (LC1S)W  been  considered  a  risk  factor  for  the  development 
1  of  invasive  carcinoma,  and  treatmenHws  consisted  of  careful  follow-up  with  or  without 
\  tamoxifen.  The  purpose  of  this  study  was  to  review  CNB  material  with  the  primary 
\diagnosis  of  LCIS,  atypical  lobular  hypel^lasia  (ALH),  and  lobular  neoplasia  (LN) 

In  conjunction  with  clinical  and  radiologic^findings  to  make  recommendations  as 
to  when  excision  is  merited. 

/Design:  The  M.D.  Anderson  pathology  database  w^s  searched  from  1995  to  2001  for 
/  CNB  cases  with  LCIS,  ALH,  and  LN  as  the  primarysdiagnosis.  Microcalcifications 


Primary  bilateral  breast  cancers  display  different  LOH 
and  CGH  profiles  in  both  epithelial  and  stromal 

components.  .... 

Man  YG.  Moinfar  F,  Shekitka  KM,  Stamatakos  M,  Linmger  RA 
Kuhls  E.  Bratthauer  GL,  Tavassoli  FA.  Department  of 
Gynecologic  and  Breast  Pathology,  Armed  Forces  Institute  of 
Pathology  and  American  Registry  of  Pathology,  Washington, 
00 

One  of  our  previous  studies  revealed  that  morphologically  similar  cells  frpm 
two  sides  of  bilateral  primary  breast  cancers  displayed  a  different  pattern  and 
frequency  of  loss  of  heterozygosity  (LOH),  suggesting  that  these  might  he 
independent  lesions.  This  study  attempted  to  confirm  previous  findings. 
Methods;  The  frequency  and  pattern  of  LOH  and  DNA  copy  numbers  in 
microdissected  epithelial  (EP)  and  stromal  (ST)  cells  from  lelt  and  rtghUesioiis 
of  20  synchronous  and  metachronous  breast  cancers  were  compared,  using 
PCR  and  comparative  genomic  hybridization  (CGH)  techniques.  Results;  A 
total  of  147  LOH  were  detected  in  a  total  of  122  paired  informative  foci  with 
a  combination  of  9  markers.  Of  147  LOH.  82  (56%)  were  seen  in  the  left  and  65 
(44%)  in  the  right  lesions.  Of  1 22  paired  loci,  97  (80%)  showed  unilateral  and 
25  (20%)  displayed  bilateral  LOH.  Of  42  paired,  microdissected  samples,  32 
(76%)  displayed  more  independent,  while  4  (10%)  showed  more  concurrent 
LOH.  In  7  selected  cases,  CGH  changes  (gains  or  losses)  were  detected  in  the 
EP  component  in  one  side  of  three  cases  and  in  both  sides  of  three  cases,  mid 
loss  of  I  lq  was  seen  in  the  ST  component  in  one  side  of  two  cases.  CGH 
changes  were  distributed  in  5  left  and  4  right  lesions,  but  none  ol  cases  that 
showed  CGH  changes  displayed  an  identical  pattern  or  frequency  of  changes 
in  either  EP  or  ST  component  of  both  breasts.  Conclusions;  These  results  are 
in  favor  of  independent  lesions  in  most  primary  bilateral  cancers,  and  turilwr 
suggest  chut  ST  cells  are  concurrently  involved  or  even  play  initiative  roles  in 
development  and  progression  of  some  breast  cancers. 
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Assessing  the  value  of  pl6  in  the  diagnosis  of  malignant  melanoma 

Ailing  Li,  MD,  MS1,  Marjorie  Fowler, MD,  Yan-Gao  Man  MS,  MD,  PhD2, 

Fleurette  Abreo,  MD1,  Daniel  Sanusi,  MD1 
1.  Louisiana  State  University  Health  Sciences  Center  in  Shreveport. 

2.  Armed  Forces  Institute  of  Pathology. 

Background;  The  pi  6  (CDKN2A/MTS-1)  gene,  a  member  of  the  tumor  suppressor  gene 
family,  encodes  a  protein  that  regulates  the  checkpoint  of  cell  cycles  from  the  G1  to  the  S 
phase.  A  mutation  or  deletion  at  the  pi  6  locus  has  been  found  in  about  36%  of  malignant 
melanomas.  The  diagnostic  value  of  pi 6  expression  in  melanoma  cells  has  not  been 
investigated  extensively. 

Design:  The  expressions  of  pi 6  detected  by  immunohistochemical  staining  with  the  use 
of  monoclonal  antibody  (pl6ink4aAb-4,  labvision.com)  were  compared  in  three  types  of 
cutaneous  melanocytic  tumors  which  were  common  melanocytic  nevi  (20  cases),  atypical 
melanocytic  nevi  (16  cases)  and  malignant  melanomas  (15  cases).  A  cell  proliferation 
rate  marker,  Ki67,  was  also  evaluated  in  the  study  as  a  control  marker  (>10%  as  positive). 
Chi-square  tests  were  used  for  statistical  analysis. 

Results:  Positive  pi 6  staining  was  found  in  95%  of  common  melanocytic  nevi  (19/20) 
and  in  75%  of  atypical  melanocytic  nevi  (12/16).  However,  no  melanoma  in-situ  (0/4) 
and  only  18%  of  melanomas  were  pl6  positive  (2/1 1).  The  difference  in  pi 6  expression 
among  common  melanocytic  nevi,  atypical  melanocytic  nevi  and  malignant  melanomas 
was  statistically  significant  (%2-26.1,  pcO.OOOOOl).  Positive  Ki67  staining  was  not  found 
in  common  melanocytic  nevi  (0/20)  or  in  atypical  melanocytic  nevi  (0/16),  but  was  seen 
in  40%  of  malignant  melanomas  (6/15).  The  difference  in  Ki67  expression  among 
common  melanocytic  nevi,  atypical  melanocytic  nevi  and  malignant  melanomas  was 
statistically  significant  (x2=16.8,  p=0.0003).  It  is  interesting  to  note  that  when  evaluating 
the  samples  with  the  two  markers  in  combination  all  pi  6  positive  specimens  (33)  were 
Ki67  negative,  and  33%  of  pl6  negative  samples  (6/18)  were  Ki67  positive. 

Conclusion:  pi 6  has  a  high  specificity  for  distinguishing  common  melanocytic  nevi 
(95%),  a  relatively  high  specificity  for  atypical  melanocytic  nevi  (75%)  and  a  relatively 
high  sensitivity  for  diagnosing  malignant  melanomas  (87%).  Ki67  and  pi 6  are  inversely 
correlated.  However,  combining  the  two  markers  does  not  improve  the  sensitivity  or 
specificity. 

Discussion:  The  study  suggests  that  pi 6  might  be  a  useful  molecular  marker  for  aiding  in 
the  diagnosis  of  malignant  melanoma.  However,  this  is  a  small  pilot  study  and  this 
finding  needs  to  be  confirmed  by  larger  studies. 
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